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DETAILED ACTION 

Election/Restrictions 

1 - Applicant's election with traverse of group 2 in Paper No. 10/21/2003 is 
acknowledged. The traversal is on the ground(s) that the restriction requirement was 
improper. This is not found persuasive because the search for the different groups 
would require a search in different and distinct databases that are not overlapping nor 
co-extensive. For example, a search for the nucleic acid claims (i.e. group I) would 
require a search in nucleic acid databases that are ever expanding, such as EMBL and 
Geneseq, and would encompass more than 5 or 6 databases. To include that search 
with that of the instantly elected invention (group II) would require searching over 10 or 
12 different databases to determine patentability. Therefore, the search for all the 
groups, which includes distinct inventions ranging from products to methods of using 
would constitute a undue burden on the examiner. 

The requirement is still deemed proper and is therefore made FINAL. 

2. Claims 1-27 are pending, claims 1-5 and 10-27 are withdrawn from further 
consideration as being drawn to a non-elected invention. 

3. Claims 6-9 are examined on the record. 



Claim Rejections - 35 USC § 101 

4. Claims 6-9 are rejected under 35 U.S.C. 101 because the claimed invention is 
not supported by either a specific and substantial asserted utility or a well established 
utility. 
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The claims are drawn to an isolated human ANH401 polypeptide of SEQ ID No: 
2, an isolated polypeptide that binds to the isolated human ANH401 polypeptide of SEQ 
ID No: 2, an isolated human ANH401 polypeptide that is 99% identical to that of SEQ ID 
No: 2 and which has NADP binding activity and which has dehydrogenase activity. 

The instant specification teaches the discovery of a novel human dehydrogenase 
termed ANH401, which is upregulated during angiogenesis. It is also taught that 
ANH401 shares homology with AF326966 and XM_0481 13, and based on this 
information, the specification alludes to the fact that ANH401 maybe NADPH 
dehydrogenease. However, nowhere in the specification nor any art of record does it 
show what the ANH401 protein actually is or what know diseases are correlated with its 
up-regulation (aside from the fact that it is up-regulated during angiogenesis). 
Furthermore, the specification has not taught any specific or substantial use for the 
claimed polypeptide. The specification teaches that the claimed polypeptide can be 
useful in the production of antibodies and in in vitro assays (see page 25). However, 
these asserted utilities are based on the fact that the claimed protein is structurally 
related to the NADPH dehydrogenase family. The specification also teaches that the 
claimed polypeptide would be useful as a diagnostic tool for vascular disorders, where a 
the protein acts as a "marker for the disorder, e.g., where the gene, when mutant, is a 
direct cause of the disorder; where the gene is affected by another gene(s) which is 
directly responsible for the disorder, e.g., when the gene is part of the same signaling 
pathway as the directly responsible gene; and, where the gene is chromosomally linked 
to the gene(s) directly responsible for the disorder, and seregates with it" (see page 32). 
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The specification further proposes, based on sequence similarity to NADP 
dehydrgenease, that the ANH401 protein will have similar biological effects and 
activities (page 4). However, evidence based on protein sequence homology does not 
alone permit extrapolation to an isolated amino acid's biological function or use thereof. 
Bowie et al (Science, 1990, 257:1306-1310) teach that an amino acid sequence 
encodes a message that determines the shape and function of a protein and that it is 
the ability of these proteins to fold into unique three-dimensional structures that allows 
them to function and carry out the instructions of the genome and further teaches that 
the problem of predicting protein structure from sequence data and in turn utilizing 
predicted structural determinations to ascertain functional aspects of the protein is 
extremely complex, (col 1 , p. 1306). Bowie et al further teach that while it is known that 
many amino acid substitutions are possible in any given protein, the position within the 
protein's sequence where such amino acid substitutions can be made with a reasonable 
expectation of maintaining function are limited. Certain positions in the sequence are 
critical to the three dimensional structure/function relationship and these regions can 
tolerate only conservative substitutions or no substitutions (col 2, p. 1306). The 
sensitivity of proteins to alterations of even a single amino acid in a sequence are 
exemplified by Burgess et al (J of Cell Bio. 1 1 1:2129-2138, 1990) who teach that 
replacement of a single lysine reside at position 1 1 8 of acidic fibroblast growth factor by 
glutamic acid led to the substantial loss of heparin binding, receptor binding and 
biological activity of the protein. Further, Scott et al (Nature Genetics, 1999, 21 :440- 
443) teach that the gene causing Pendred syndrome encodes a putative 
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transmembrane protein designated pendrin. Based on sequence similarity data, the 
authors postulated that the putative protein was deemed to be a member of sulfate 
transport proteins that included a 29% identity to rat sulfate-anion transporter, 32% 
similarity to human diastrophic dysplasia sulfate transporter, and 45% similarity to the 
human sulfate transporter 'downregulated in adenoma'. However, upon analyzing the 
expression and kinetics of the protein, the data revealed no evidence of sulfate 
transport wherein results revealed that pendrin functioned as a transporter of chloride 
and iodide. Scott et al. suggest that these results underscore the importance of 
confirming the function of newly identified gene products even when the database 
searches reveal significant homology to proteins of known function (page 41 1 , 1 st 
column, 4 th paragraph). These references demonstrate that even a single amino acid 
substitution will often dramatically affect the biological activity and characteristics of a 
protein. Thus, despite the 98% homology between AF326966 and ANH401 , there is still 
a 2% difference and it cannot be predicted, based on the information in the 
specification, what affect this difference has on the function of the protein. Further even 
if the polypeptide of SEQ ID NO:2 is structurally similar to AF326966 and XM_0481 1 3, 
neither the specification nor any art of record teaches what the polypeptide is, what it 
does, nor teach a relationship to any specific disease or establish any involvement of 
the polypeptide in the etiology of any specific disease or teach which fragments might 
be active as claimed in a pharmaceutical composition. 

In addition, Bork (Genome Research, 2000,10:398-400) clearly teaches the 
pitfalls associated with comparative sequence analysis for predicting protein function 
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because of the known error margins for high-throughput computational methods. Bork 
specifically teaches that computational sequence analysis is far from perfect, despite 
the fact that sequencing itself is highly automated and accurate (p. 398, col 1). One of 
the reasons for the inaccuracy is that the quality of data in public sequence databases is 
still insufficient. This is particularly true for data on protein function. Protein function is 
context dependent, and both molecular and cellular aspects have to be considered (p. 
398, col 2). Conclusions from the comparison analysis are often stretched with regard 
to protein products (p. 398, col 3). Furthermore, recent studies show that alternative 
splicing might affect more than 30% of human genes and the number of known post- 
translational modifications of gene products is increasing constantly so that complexity 
at protein level is enormous. Each of these modifications may change the function of 
respective gene products drastically (p. 399, col 1). Further, although gene annotation 
via sequence database searches is already a routine job, even here the error rate is 
considerable (p. 399, col 2). Most features predicted with an accuracy of greater than 
70% are of structural nature and at best only indirectly imply a certain functionality (see 
legend for table 1, page 399). As more sequences are added and as errors accumulate 
and propagate it becomes more difficult to infer correct function from the many 
possibilities revealed by database search (p. 399 P ara bridging cols 2 and 3). The 
reference finally cautions that although the current methods seem to capture important 
features and explain general trends, 30% of those feature are missing or predicted 
wrongly. This has to be kept in mind when processing the results further (p. 400, para 
bridging cols 1 and 2). Clearly, given not only the teachings of Bowie et al, Scott et al 
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and Burgess et al but also the limitations and pitfalls of using computational sequence 
analysis and the unknown effects of alternative splicing, post translational modification 
and cellular context on protein function as taught by Bork, with a 2% dissimilarity, 
AF326966, the function of the SEQ ID NO:2 polypeptide could not be predicted, based 
on sequence similarity with AF326966, nor would it be expected to be the same as that 
of AF326966. 

The specification essentially gives an invitation to experiment wherein the artisan 
is invited to elaborate a functional use for the disclosed polypeptide and fragments 
thereof. Because the claimed invention is not supported by a specific asserted utility for 
the reasons set forth, credibility of any utility cannot be assessed. 

Claims 6-9 are also rejected under 35 U.S.C. 112, first paragraph. Specifically, 
since the claimed invention is not supported by either a specific and substantial 
asserted utility or a well established utility for the reasons set forth above, one skilled in 
the art clearly would not know how to use the claimed invention. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 8 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Agostino MJ et al (WO 98/25962). Claims are drawn to an isolated ANH401 
polypeptide comprising an amino acid having 99% or more sequence identity to SEQ ID 
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No: 2 and which has NADP binding activity (claim 8) and which had dehydrogenase 
activity (claim 9). Agostino MJ et al disclose a protein AQ73_3 which is at least 99% 
identical to SEQ ID No: 2 (see pg. 66-67and claim 15). Thus, while Agostino et al. do 
not characterize AQ73_3 as having NADP or dehydrogenase activity, the claimed 
functional limitation would be an inherent property of the referenced protein. 



No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher H Yaen whose telephone number is 703- 
305-3586. The examiner can normally be reached on Monday-Friday 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anthony Caputa can be reached on 703-308-3995. The fax phone number 
for the organization where this application or proceeding is assigned is 703-308-4242. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 



Conclusion 



0196. 




Christopher Yaen 
Art Unit 1642 
November 25, 2003 



